NADPH oxidase inhibition ameliorates cardiac dysfunction in rabbits with heart failure.
Increased NADPH oxidase activity is found in both experimental and clinical HF. Here, we investigated the effects and mechanisms of NADPH oxidase inhibition on cardiac function in rabbits with HF. HF was induced by combined volume and pressure overload. Rabbits with HF or sham operation were randomized to orally receive apocynin, an inhibitor of NADPH oxidase (15 mg per day) or placebo for 8 weeks. Echocardiography was performed to examine the cardiac function and structure of the rabbits. Cardiac fibrosis was evaluated by masson's trichrome staining. The transforming growth factor-beta (TGF-β), connective tissue growth factor (CTGF), matrix metalloproteinase-2 (MMP-2), and matrix metalloproteinase-9 (MMP-9) expression were measured by real-time PCR. The expression of SERCA2a and phospholamban (PLB) was detected by reverse transcription-polymerase chain reaction and Western Blot. SERCA2a activity was evaluated by measuring the Pi liberated from ATP hydrolysis. Rabbits with HF exhibited cardiac dysfunction and fibrosis. These changes were associated with significant increases in myocardial NADPH oxidase activity and oxidative stress. Compared with sham-operated rabbits, the TGF-β, CTGF, MMP-2, and MMP-9 mRNA expression significantly increased, the expression of SERCA2a and PLB dramatically decreased, and the SERCA2a activity was lower in HF rabbits. Apocynin reduced NADPH oxidase activity and oxidative stress, decreased TGF-β, CTGF, MMP-2, and MMP-9 expression, attenuated cardiac fibrosis, increased SERCA2a and PLB expression, restored SERCA2a activity, and thereby ameliorated cardiac dysfunction. Thus, chronic NADPH oxidase inhibition ameliorated cardiac dysfunction by decreasing cardiac fibrosis and preserving SERCA2a expression and activity.